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(54) Discharge nozzle for a crystaliiser for continuous casting of slabs 

(57) Discharge nozzle (1 0) for a crystaliiser for con- 
tinuous casting of slabs, which is suitable to cooperate 
with means feeding molten steel and to discharge that 
molten steel into the crystaliiser (41) and has its outlet 
(15) positioned below the meniscus (42) and includes a 
first intake chamber (13) defining a conduit having a 
dimension of its cross-section (S) and a nominal diame- 
ter (D). that first intake chamber (13) being associated 
at its lower end witii a second expansion chamber (12). 
which has a nominal dimension of its through passage 
having a cross-section of at least 1 .2 D by 1 .2 D, the sec- 
ond expansion chamber (12) containing at a distance 
(23) of at least 0.3 D from the outlet of the first Intake 
chamber (13) an energy absorbing baffle (14), the sec- 
ond expansion chamber (12) having a height (26) of at 
least 7.0 D and an outlet (15. 1 15. 215)) with a wide side 
(28; 2 X 1 28; 2 X 228) of at least 4.5 D and a narrow side 
(32) of at least 0.5 D, the second expansion chamber 
(12) having at its lower end a terminal segment (27. 127) 
of at least 1.0 D. 
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Description 

This invention concerns a discharge nozzle for a 
crystalliser for continuous casting of slabs, as set forth 
In the main claim. 

The discharge nozzle according to the invention is 
used for the continuous casting of slabs, whether con- 
ventional, medium-sized or thin slabs. 

By slabs are meant here the unfinished products 
obtained by continuous casting with a width from 700 to 
2500 mm. and a thickness from 30 to 300 mm. 

The state of the art of the field of continuous casting 
covers the problems due to turbulence in tiie mould gen- 
erated by the molten stee! discharged by tiie discharge 
nozzle below the meniscus. 

This turbulence, which is mainly due to tiie high 
speed of feed of the liquid steel owing to the need to have 
high flow rates to ensure high casting speeds, causes 
great difficulties of re-ascent of the inclusions to the sur- 
face since tiiese Inclusions are drawn away by the tur- 
bulence. 

The liquid steel, owing to its turbulence in the crys- 
talliser, draws with it also a part of the covering powders 
contained in the layer above the meniscus; these pow- 
ders are tiius included in tiie cast product during the 
solidif ication step and reduce the quality. 

This removal of the powders causes also the need 
to reform tiiis layer of powders frequentiy and leads to 
scanty lubrication between the forming skin and the inner 
sides of the sidewalls of the crystalliser. 

Moreover, this turtiulence causes problems of scour- 
ing of the skin during its formation; tills situation entails 
remelting of tiie skin with surface eruptions in the slab 
and tiius tiie Inability to increase tiie casting speed as 
well as a greater possibility of break-out in the skin. 

Moreover, so as to lessen the problem of turbulence 
at the meniscus, steps are taken to immerse the dis- 
charge nozzle along a long segment below the meniscus 
of molten metal so that a greatiy reduced turljulence 
reaches tiie meniscus. 

By doing this, however, not only is the nwlten metal 
near the meniscus made colder with a reduced ability to 
melt tiie powders and therefore with a less ability of lubri- 
cation, but also a long vertical segment of tiie crystalliser 
is not used. 

Discharge nozzles have been disclosed which have 
their bottom closed and have lateral discharge holes fac- 
ing the narrow sidewalls of the casting chamber. 

Discharge nozzles have also been disclosed which 
have lateral discharge holes with their outiets fedng 
upwards and downwards. 

These discharge nozzles do not overcome fully the 
problem of the scouring of the sidewalls and also cause 
turbulence In tiie molten steel at ttie level of tiie menis- 
cus, thus accentuating the inclusions of the powders 
deposited to cover the meniscus. 

FR-A-2.243.043 disdoses a tubular discharge noz- 
zle having a sut^stantially constant section witii lateral 
discharge holes associated witii a containing casing 



open at its lower and upper ends; this containing casing 
includes deviation sidewalls which are assodated with 
tiie discharge holes and which define a chamber for the 
jets of molten steel running through a free straight seg- 
ment before being switched upwards or downwards. 

These deviation sidewalls can be conformed 
according to the zone In which a preferred discharge is 
to be obtained. 

The discharge holes in this discharge nozzle cause 
an acceleration of the molten steel, which acquires 
kinetic energy in the vicinity of the outiet into the mouM, 
this kinetic energy being only partiy dissipated by the 
inpact against the sidewalls, which Instead periorm a 
task of mere devlatioa 

The molten steel thus takes on too high emerging 
speeds with the resulting problems of great turbulence 
In the batii of molten metal, leading to the above inclusion 
problems, the problems of scanty lubrication and prob- 
lems of scouring of the sidewalls. 

Moreover, the incoming molten steel cannot be 
mixed adequately with the mass of molten steel within 
the mould, thus causing zones of different temperatures. 

Furthermore, this errbodiment makes it necessary 
that the discharge nozzle should be immersed in depth 
in the bath of molten metal below the meniscus, thus 
reducing tiie usable height of the crystalliser. 

US-A-3,669,181 discloses a discharge nozzle with 
lateral outiet holes cooperating with means deflecting the 
molten steel and converging upwards to define an upper 
outiet slit. 

This upper outlet slit during normal working does not 
eliminate the turtxilence at the meniscus; moreover, 
owing to its small dimensions, it is readily blocked by the 
d^sits of alumina with the result that all the molten 
steel is deviated downwards. 

This situation causes solidification of the meniscus 
and a possible interruption of the casting process since 
the lubrication powders can no longer be melted. 

Moreover, there is a greater scouring of the skin due 
to the flow guided onto the sides of tiie mould. 

It should be noted that tills document of tiie prior art 
indudes an upper delivery conduit of modest dimensions 
as compared to the lower part of the discharge nozzle, 
thereby apparentiy reducing the speed of the molten 
metal In the lower part. 

In actual fact, in view of the kinetic energy possessed 
by the metal, the lower part is unimportant in fact and the 
jet is broken up violentiy against the tX)ttom. thus creat- 
ing great turbulence in the outiet holes and therefore a 
f fow of incoming material which is not consistent and not 
controlled. 

EP-A-0.482.423 discloses a discharge nozzle whfoh 
has its bottom at least partiy open and which includes a 
tubular feeding element of a modest diameter diverging 
at Its lower end to form a deceleration chamber for the 
f tow of molten steel. 

Immediately before the axial discharge outiet of a 
small aoss-section for axial discharge of tiie molten 
steel is induded a dividing baffle, which blocks the speed 
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of the molten metal and at the same time divides the flow 
into two streams, which are directed towards the dis- 
charge outlet. 

This embodiment, besides maintaining too high a 
speed of discharge of the molten steel into the mould, 
increases the turbulence and the formation of whirlpools 
in the casting chamber with all the connected trout)le- 
some problems. 

Furthermore, this discharge nozzle has of necessity 
to be immersed deeply into the molten metal below the 
meniscus so as to reduce the turtnilence of the meniscus 
itself. 

WO 89/12519 too discloses a discharge nozzle with 
a baffle to reduce speed and to divide the flow, this baffle 
being positioned sut>stantially along the whole length- 
wise extent of the discharge nozzle. 

This discharge nozzle entails substantially the same 
shortcomings as EP-A-0.482.423 and. in particular, the 
excessive turbulence at the outlet and the need for deep 
immersion. 

The present applicants have designed, tested and 
embodied this invention on the basis of all these consid- 
erations so as to overcome the problems of the discharge 
nozzles of the state of the art such as the formation of 
inclusions, blowholes, cracking witiiin the skin, scouring 
of the sidewalls. too little lubrication, etc. 

This invention is set forth and characterised in the 
main claim, while the dependent claims describe vari- 
ants of the idea of tiie main embodiment. 

The purpose of the invention is to embody a dis- 
charge nozzle for continuous casting of slabs, which is 
suitable to create littie turbulence and reduced whirlpools 
In tiie steel entering the crystalliser during tiie step of 
discharge of the molten*steel. 

In particular, the discharge nozzle according to tiie 
invention is conformed in such a way as to reduce con- 
siderably the turbulence of the molten steel entering the 
crystalliser and to reduce greatly the outgoing speed, 
given an equal rate of flow of the feed. 

The discharge nozzle according to the invention 
eliminates the problems of scouring of the skin being 
formed and obviates the problems of engagement and 
drawing of the powders without thereby reducing the 
degree of melting of the powders or the resulting lubri- 
cation of the sidewalls of the mould. 

Moreover the discharge nozzle makes possible an 
increase of the rate of flow of the steel delivered into the 
crystalliser and thus an increase of the casting speed, 
thus ensuring the maintaining of high speeds of output. 

A further advantage of the invention lies in the fact 
that it assists the natural re-ascent of the inclusions to 
the surface and thus makes possil>le the avoidance or 
considerable reduction of tiie use of means such as an 
electromagnetic stirrer which cause this re-ascent of the 
inclusions in a forced manner. 

Moreover, the discharge nozzle according to the 
invention may be immersed only a fittie below the menis- 
cus, with an improved melting of the powders and an 
increase of the usable zone of the crystalliser. 
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According to the invention the molten metal passing 
through the discharge nozzle, after the initial conduit in 
which the metal travels with substantially parallel fluid 
streams arxi in which the metal takes on great kinetic 
5 energy, is caused to cooperate with a t>affle which 
atssort^s this kinetic energy in a chamber of ample dimen- 
sions. 

After the molten metal has given up all or a great 
part of the kinetic energy to the absorbing baffle, the 
10 chamber is progressively modified to renew, on tiie one 
hand, the uniform movement and to reduce progres- 
sively, on the other hand, tiie speed of the molten metal. 

This make possible at tiie outiet of the discharge 
nozzle a uniform working condition and a desired low 
15 speed of emerging of the metal. 

The present applicants have found that tiie best 
results are achieved with values of proportions disclosed 
hereinafter. 

The discharge nozzle according to the invention 
20 consists of a first intake chamber with an advantageously 
cylindrical conformation and with a tiirough passage 
having a nominal diameter **D". 

It is possible to have, instead of a circular cross-sec- 
tion, a aoss-section which is substantially square, rec- 
25 tangutar or oval with an area of an equivalent nominal 
cross-section. 

Hereinafter we shall reference tiie equivalent diam- 
eter with "D" and the equivalent nominal cross-section 
with "S". 

30 The first intake chamber is assodated at its upper 
end with suitable attachment means of the state of the 
art for attachment to a tundish or analogous means. 

The first intake chamber is associated at its lower 
end with a second expar^ion chamber having a section 

35 on the plane X-X. that is to say on the wide sides, of a 
form which can be substantially compared to a trapezoid, 
and a section on the plane Y-Y. that is to say on the nar- 
row sides, of a form which can be substantially compared 
to an overturned drop of liquid. 

40 The cross-section of the outiet of the discharge noz- 
zle has a rectangular conformation with rounded nanrow 
sides. 

According to a variant the cross-section of the outlet 
of the discharge nozzle has an elongate elliptic confor- 
ms mation. 

According to a first embodiment the outiet lies on a 
plane sut)stantially perpendicular to the vertical axis of 
the discharge nozzle, thereby obtaining a flow of a linear 
motion with less contributions of molten metal at the 
50 meniscus and with an immersion between 200 and 50 
mm. 

According to another embodiment the outiet con- 
tains an intermediate distritxition baffle. 

According to a further emtxxliment the outiet is con- 
55 formed on two upwardly diverging planes with a vertex 
on the vertical axis and with an angle of divergerKe 
between 8"* and 25°. thus provicfing a flow able to con- 
tribute a greater quantity of molten metal at the menis- 
cus. 
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According to yet another embodiment the outlet has 
two outlets with axes diverging downwards by an angle 
between 30" and 60§; thus providing a great contnlxition 
of molten metal at the meniscus. 

The section comparable to a trapezoid has inlet 
sides which vary between about 1 .20 D and at)out 3.00 
D. 

The outlet sides vary between atx)ut 4.5 D and about 
7.5 D. 

The height of the section comparable to a trapezoid 
is between about 7.0 D and about 10.0 D. 

The width of the outlet is between about 0.5 D and 
about 0.8 D, whereas the maximum width of the section 
shaped substantially as an overturned drop of liquid is 
between atK)ut 1 .2 D and about 2.25 D. 

According to a variant the section comparable to a 
trapezoid has in the vicinity of its outlet sides a terminal 
segment having parallel sides and a height between 
about 1 .0 D and about 5.0 D. 

According to another variant the section comparable 
to a trapezoid has in the vicinity of its outlet sides a ter- 
minal segment with sides converging towards the inside 
of the discharge nozzle. 

The conformation as an overturned drop of liquid 
includes a parallel linearisation segment cooperating 
with the outlet and having a value k)etween about 2.0 D 
and about 5.0 D. 

A baffle to absorb kinetic energy and to distribute the 
steel in the second underlying expansion chamber is 
included in cooperation with the larger part of the section 
formed as an overturned drop of liquid and on the same 
axis as the through passage of the first intake chamber 
and lying on the plane Y-Y. 

This absorbing baffle has a width between about 0.8 
D and ak>out 1 .8 D and a height between about 0.8 D and 
about 2.0 D; this absorbing baffle has a rounded section 
and. according toga variant, contains an axial horizontal 
hole. 

This absorbing baffle is distanced from the outlet of 
the first intake chamber by a value between about 0.3 D 
and about 1.0 D. 

The absorbing baffle can be constructed to form one 
single body together with the discharge nozzle or may 
be lodged in an appropriate lodgement seating included 
in the inclined sides of the conformation comparat)le to 
a trapezoid. 

According to a variant at least one distritxjtion baffle 
is included sid^stantialty in a median position in cooper- 
ation with the outlet of the discharge nozzle. 

The attached figures are given as a non-restrictive 
example and show some preferred en4)odiments off the 
invention as follows:- 

Fig.1 

shows a partly cutaway view according to the plane X-X 
of a discharge nozzle according to the invention; 
Figs.2a. 2b. 3a. 3b, 4 and 5 

show a section of variants of the discharge nozzle of 
Fig.1 according to the plane Y-Y; 



Figs.6 and 7 

show variants of Rg. 1 ; 

Rgs.8a. 8b and 9 

show forms of the outlet of the discharge nozzle; 
5 Fig.1 Oa 

shows a cross-section of the discharge nozzle on the 
plane C-C of Rgs. 2a and 2b; 
Fig. 10b 

shows a variant of the discharge nozzle of Fig. 10a. 

w 

Ihe reference number 10 in the attached figures 
denotes a discharge nozzle suitable to discharge molten 
metal into a crystalliser 41 and having an outlet 15 posi- 
tioned below the meniscus 42. 
15 The discharge nozzle 10 may include a corrosion- 
resistant layer at its zone of cooperation with the menis- 
cus. 

The discharge nozzle 1 0 includes in its upper portion 
a first intake chamber 13 having a nominal diameter D. 
20 This first intake chamber 1 3 has in its upper portion 
attachment means 1 1 and is connected in its lower por- 
tion by rounded segments 31 to a second expansion 
chamber 12. 

The second expansion chamber 12 extends in a 
25 coordinated manner on the plane Y-Y and on the plane 
X-X. 

This second expansion chamber 12 has on the 
plane Y-Y a substantially trapezoidal conformation 
(Rgs.2a. 2b. 3a. 3b. 4 and 5) with inlet sides 33. outiet 
30 sides 28 and inclined intermediate sides 37. 

The through passage 25 of the first intake chamber 
1 3 has a substantially constant nominal diameter D and 
a substantially constant cross-section S. but according 
to a variant could have a cone-shaped cross-section 
35 enlarging towards its outiet. 

According to a further variant the through passage 
25 is enlarged with a cone shape with a greater enlarge- 
ment on the plane Y-Y. 

An energy absorbing baffle 14 with a height 24 is 
40 included at a distance 23 from the outiet of the first intake 
chamber 13 and extends on the plane Y-Y 

According to a variant this absorbing baffle 14 con- 
tains a tiirough inner hole 1 9. 

The absorbing baffle 14 may form one single body 
45 or substantially one single body together with the side- 
walls 38 of the discharge nozzle 10 (Rg.2a). 

According to a variant the sidewalls 38 contain a 
suitable lodgement seating 18 in which the absorbing 
baffle 14 Is located (Rg.2b). 
50 The second expansion chamber 1 2 is narrowed pro- 
gressively below the absortxng baffle to create a lower 
chani)er 40. 

According to another variant the inclined sides 37 of 
the second expansion chamt>er 12 include in their lower 
55 portion a terminal segment 27,127 with parallel sides 
(Figs.2a. 3a).. 

According to yet another variant the inclined sides 
37 include in their lower portion a terminal segment 
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27,127 with sides converging towards the inside of the 
discharge nozzle 10 (Rgs.2b, 3b). 

A distribution baffle 16 having a height 22 and pos- 
sibly positioned at a distance 21 from the outlet edge of 
the discharge nozzle 10 may be included in cooperation 5 
with the outlet of the discharge nozzle 10 and may have 
the task of strengthening the lower part of the discharge 
nozzle 10 according to the invention. 

In the embodiment of Fig.4 the distribution baffle 116 
is of a type that spreads apart towards the outlet and 
performs the task of deviating the outgoing cunent. 

In the example of Fig.4 the outlet, in fact is divided 
into two outlets 115, which lie substantially on planes 
spreading apart according to an angle "a" of a value 
between 8** and 25**; these outlets 1 15 define two outlet 
sides 128 and, in fact, form an overall outlet cross-sec- 
tion which is substantially equal to that of the emtxxii- 
ments of ngs.2a. 2B. 3a and 3b. 

The distribution baffle 1 1 6 separates the flow, which 
expands after emerging from the specific outlet 115. 

In the example of Fig.5 the lower chamber 40 takes 
on, on the plane Y-Y. a development having substantially 
parallel sidewalls 38 which define outlets 215. 

The outlets 215 have axes downwardly spreading 
apart according to an angle Y between 30** and 50° in 
relation to the vertical axis of the discharge nozzle 10. 

The planes of positioning of the outlets 215 spread 
apart upwards by an angle "P" between 30** and 60** in 
relation to the horizontal; these planes according to the 
angle "P" are not necessarily perperxJicular to the axes 
defined according to the angle V- 

The outlets 215 are separated by the distribution 
baffle. 

The vertex of the double angle Y is located in the 
vicinity of the beginning of the parallel linearisation seg- 
ment. 

The second expansion chamber 1 2 has on the plane 
X-X a conformation of an overturned drop of liquid 
(Figs.1 , 6 and 7) with an enlarged segment formed as an 
overturned drop 17 and is narrowed progressively so as 
to take up a parallel development in the parallel lineari- 
sation segment 36. 

This enlarged segment formed as an overturned 
drop 17 includes an upper portion 117 having a height 
30 and a width 35. 

According to a first embodiment this upper portion 
1 1 7 of the enlarged portion 1 7 formed as an overturned 
drop has straight wide sides parallel to each other 
(Fig.lOa). 

According to a variant (Fig. 10b) the upper portton 
117 has its wide sides consisting of two consecutive 
sidewalls converging laterally towards the absoibing baf- 
fle 14. 

This enlarged portion 17 contains lateral channels 
39 running around the absorbing baffle 14. 

At the end of the lower chamber 40 is located the 
parallel linearisation segment 36, which determines a 
chamber with parallel sides and having a width 32. 



The absorbing baHle 14 may have an egg-shaped 
conformation (Ftg.1), a heart-shaped conformation 
(Fig.6), a shiekj-shaped conformation (Fig.7) or another 
conformation suitable for the purpose. 

According to the invention the terminal segment 
defined on the plane Y-Y (Figs.3a, 3b) may cover also 
the whole height of the parallel linearisation segment 36 
defined on the pleuie X-X; in this case the terminal seg- 
ment is referenced with 127. 

According to a variant (fNgs.2. 8 and 10) the dis- 
charge nozzle 10 includes a lengthwise strip which 
defines vertically a sector 34 with parallel sides, which is 
connected then to converging sides, as shown in Fig.8. 

According to another variant the second expansion 
chamber 12 has parallel wide sides (Rgs.3 and 9). 

In the form of embodiment shown the proportions 
are as follows. 

The inlet sides 33 have a value between about 1 .2 
D and about 3.0 D, but advantageously between about 
2.0 D and about 2.5 D. 

The outlet sides 28 have a value between about 6.5 
D and about 7.0 D. 

The height 26 of the expansion chamber 12 has a 
value of about 8.0 D. 

The width 32 of the outlet has a value betwe^ about 
0.5 D and about 0.8 D. but advantageously about 0.65 D. 

The width 35 of the upper segment of the second 
expansion chamber 12 has a value between about 1.2 
D and about 2.5 D, but advantageously between 1.9 D 
and 2.1 D. 

The terminal segment 27 with parallel sides is about 
1.2 D but (127) may reach 4.9 D when its height is like 
that of the parallel linearisation segment 36. 

The absorbing t>aff le 1 4 has a width 29 of about 1 .3 
D and a height 24 of about 1 .5 D and is distant (23) about 

0. 5 D from the outlet of the through passage 25 of the 
first intake chamber 13. 

Claims 

1 . Discharge nozzle (10) for a crystaliiser for continu- 
ous casting of slabs, which is suitable to cooperate 
with means feeding molten steel and to discharge 
that molten steel into the aystalliser (41 ] and has its 
outlet (15) positioned below the meniscus (42) arKi 
includes a first intake chamber (13) defining a con- 
duit having a dimension of its cross-section of (S) 
and a nominal diameter (D), the discharge nozzle 
(10) being characterised in that the first intake cham- 
ber (13) is associated at its lower end with a second 
expansion chamber (12), which has a nominal 
dimension of its through passage having a cross- 
section of at least 1 .2 D by 1 .2 D, tiie second expan- 
sion chamber (12) containing at a distance (23) of 
at least 0.3 D from the outlet of the first intake cham- 
ber (1 3) an energy absorbing baffle (1 4). the second 
expansion chamt>er (12) having a height (26) of at 
least 7.0 D and an outlet (15, 115, 215) with a wide 
side (28; 2 x 128; 2 x 228) of at least 4.5 D and a 
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narrow side (32) of at least 0.5 D. the second expan- 
sion chamber (12) having at its lower end a terminal 
segment (27, 127) of at least 1 .0 a 

2. Discharge nozzle (10) as in Claim 1, in which the 5 
terminal segment (27. 127) has parallel sides 
(Figs.2a. 3a). 

3. Discharge nozzle (10) as in Claim 1. in which the 
terminal segment (27,' 127) has converging sides w 
(ngs.2b. 3b). 

4. Discharge nozzle (1 0) as in any daim hereinbefore, 
in which the second expansion chamber (12) has a 
section on the plane (X-X) of a form substantially is 
comparable to a trapezoid and on the plane (Y-Y) of 

a form substantially comparable to an overturned 
drop (17) of liquid. 

5. Discharge nozzle (1 0) as in any claim hereinbefore, 20 
in which the second expansion chamber (12) has a 
nominal dimension of its passage with a maximum 
cross-section of 3.0 D by 2.5 D. 

6. Discharge nozzle (10) as in any daim hereinbefore. 25 
in which the absorbing baffle (14) is positioned at a 
maximum distance of 1 .0 D from the ouUet of the first 
intake chamber (13). 

7. Discharge nozzle (10) as in any daim hereinbefore, 30 
in which the second expansion chamber (12) has a 
maximum height (26) of 10.0 D. 

8. Discharge nozzle (1 0) as in any daim hereinbefore. 

in which the second expansion chamber (1 2) has an 35 
outlet (15, 1 15. 215) with narrow sides (32) having 
a maximum length of 0.8 D. 

9. Discharge nozzle (1 0) as in any daim hereinbefore. 

in which the second expansion chamber (12) has an 40 
outlet (15. 115, 215) with wide sides (28: 2 x 128: 2 
X 228) having a maximum length of 7.5 D. 

10. Discharge nozzle (1 0) as in any daim hereint>efore, 

in which the terminal segment (27, 1 27) of the sec- 4S 
ond expansion chamber (1 2) has a maximum height 
of 5.0 D. 

1 1 . Discharge nozzle (1 0) as in any daim hereinbefore. 

in which the segment conformed as an overturned so 
drop (17) has at its lower end a parallel linearisation 
segment (36) with a height of at least 2.0 D. 

12. Discharge nozzle (1 0) as in any daim hereinbefore. 

in which the segment conformed as an overturned ss 
drop (17) has at its lower errd a parallel linearisation 
segment (36) with a maudmum height of 5.0 D. 



1 3. Discharge nozzle (1 0) as in any claim hereinbefore, 
in which the absorbing baffle (14) has an egg- 
shaped conformation (Fig.1). 

14. Discharge nozzle (10) as in any of Claims 1 to 12 
industve. in which the absorbing baffle (14) has a 
heart-shaped conformation (Fig.6). 

15. Discharge nozzle (10) as in any of Claims 1 to 12 
indusive. in which the absorbing baffle (14) has a 
shield-shaped conformation (Fig.7). 

16. Discharge nozzle (10) as in any claim hereinbefore, 
in wttich the absorbing baffle (14) is solid (Figs.3a. 
3b). 

17. Discharge nozzle (10) as in any of Claims 1 to 15 
indusive. in which the absorbing baffle (14) contains 
a through inner hole (19) (Rgs.2a, 2b, 4, 5). 

18. Discharge nozzle (10) as in any claim hereinbefore, 
in which the absorbing baffle (14) has a width (29) 
of at least 0.8 D. 

1 9. Discharge nozzle (1 0) as in any claim hereinbefore, 
in which the absorbing baffle (14) has a maximum 
width (29) of 1.8 D. 

20. Discharge nozzle (10) as in any claim hereinbefore, 
in which the at)sorbing baffle (14) has a height (24) 
of at least 0.8 D. 

21. Discharge nozzle (10) as in any claim hereinbefore, 
in which the absorbing baffle (14) has a maximum 
height (24) of 2.0 D. 

22. Discharge nozzle (10) as in any claim hereinbefore, 
which includes a distribution baffle (16, 116. 216) in 
cooperation with the outlet (1 5) of the discharge noz- 
zle (10). 

23. Discharge nozzle (10) as in any claim hereinbefore, 
in which the outiet (15) of tiie discharge nozzle (10) 
has a rectangular shape with rounded narrow sides 
(Fig.9). 

24. Discharge nozzle (10) as in any of Claims 1 to 22 
industve. in which the outlet (15) of the discharge 
nozzle (10) has an elongate elliptic form. 

25. Discharge nozz\e (10) as in any of Claims 1 to 22 
indusive, in which the outlet (15) of the discharge 
nozzle (1 0) has an elliptic form with a central sector 
(34) with parallel sides (Figs.8a. 8b). 

26. Discharge nozzle (10) as in any claim hereinbefore, 
in which tiie segment conformed as an overturned 
drop (17) indudes an upper portion (117) with 
straight and parallel wide sides. 
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27. Discharge nozzle (10) as in any of Claims 1 to 25 
Inclusive, in which the segment conformed as an 
overturned drop (1.7) has an upper portion (1 1 7) with 
wide sides consisting of two segments converging 
towards the absorbing baffle (1 4). 5 

28. Discharge nozzle (1 0) as in any dalm herenbefbre. 
in which the distribution baffle (1 1 6. 2 1 6) defines two 
outlets (115. 215) lying on planes turned upwards 

by an angle "a", "p*' between 8** and 60* to the hor- 10 
izontal. 

29. Discharge nozzle (10) as in any daim hereint)efore. 
in which the two outlets have their axes spreading 
apart downwards from the vertical by an angle Y 75 
between 30"* and 50**, the angle Y being generated 

in the vicinity of the beginning of the parallel lineari- 
sation segment (35). 

30. Discharge nozzle (10) as in any daim hereint^fore. 20 
which indudes a conrosion-resistant protective layer 
(43) on its zone of cooperation with the meniscus 
(42). 
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